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The University of Dayton 
UNIVERSITY OF DAYTON RESEARCH TO TAKE OFF 
WITH FUTURE SPACE SHUTTLE MISSIONS 
IJ.L\ C/) 
News Release 
Oct. 13, 1992 
Contact: Rosemary Harty. 
DAYTON, Ohio- Two future space shuttle missions are expected to carry 
University of Dayton research projects designed to advance the science of how things work in 
space: 
• The UD Research Institute is working with McDonnell Douglas to find ways to keep 
structures such as laser telescopes and satellites from vibrating, and therefore increase the 
reliability and effectiveness of space systems. The aptly named "Jitter" experiment, 
tentatively scheduled for a 1995 shuttle flight, will be the first in-space test of both active and 
passive anti-vibration systems. 
• UD's Kevin Hallinan and Jaime Ervin, assistant professors of mechanical and 
aerospace engineering, in September won a competitive NASA grant to study a question of 
basic science: what happens to fluids in space? That experiment may go up on a 1995 
mission, or later, bringing back knowledge needed to develop future space systems. 
A Cure for Space Jitters 
The Hubble Space Telescope encountered a series of problems that hindered its 
effectiveness. One thing that would have helped it send back clearer pictures from space was 
an effective system to stop the structure from vibrating. 
"'"When the Hubble moved from shadow to sunshine, the thermal shock it experienced 
caused vibrations. A damping system, says Michael Drake, who leads the UDRI's vibrations 
group, could have controlled those unexpected vibrations. 
Most of the permanent structures launched into space, such as satellites, require 
precise positioning to send or receive signals from thousands of miles away. The vibrations 
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group isn't involved with telescopes, lasers and satellites --just the structures on 
which they are mounted. McDonnell Douglas this year asked UDRI to qesign systems to 
reduce or eliminate the vibration of structures it designs for communication systems. UD 
designed two systems that work in tandem to reduce the vibrations. Without an in-space 
experiment, the systems' effectiveness in zero-gravity space is unclear. 
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"You can simulate it here, but the real question is, how is it really going to function in 
space?" Drake said. "Companies don't want to put an unknown commodity on their billion-
dollar system. The "Jitter" experiment will be the first real space structure which incorporates 
damping systems that has gone through all the requirements of meeting the launch loads. 
Now it's time to test it in space." 
Drake said the experiment is now scheduled for a shuttle flight; final approval is 
expected to come early in 1993. The "Jitter" experiment, part of NASA's In-Step program, 
will take place while the astronauts are sleeping. The structure will be bolted to the shuttle 
bay and a signal triggered from earth will activate "exciters," causing the structure to vibrate. 
Drake and others can measure in a series of tests the system's effectiveness. 
UD's damping design uses two systems: passive and active. The active system 
comprises a series of piezoelectric crystals attached to the tubes of a structure. If the tubes 
are bent or stretched by vibrations, computer-controlled voltages are produced to counter the 
stress waves. That counter force saps the energy from the vibration. 
The passive system works on the same principle as damping systems that make an 
automobile ride smoother. The tubes of the structure are coated with an acrylic material that 
captures energy from the vibration and dissipates it in the form of heat. 
Future projects that might use the UD technology include defense systems planned as 
part of the Strategic Defensive Initiative, also known as "Star Wars," and the NASA space 
_,._ 
station. 
Fluids Research with NASA 
NASA needs to know more about how fluids behave in space, and Kevin Hallinan and 
Jaime Ervin, assistant professors of mechanical and aerospace engineering, will lead a three-
year project to develop fluid experiments for a future space shuttle mission. 
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It's no surprise that given the absence of gravity, fluids don't behave as expected. 
Picture, for example, a fluid in a container that "ends up as a big ball not attached to the 
' 
container walls," Hallinan said. Shuttle features that use fluids, such as heat transfer and 
power systems, have not worked as well as they were designed to operate, he said. 
IJC\C\) 
Competing with investigators throughout the world, Hallinan and Ervin landed a grant 
to develop fluid experiments for NASA. The work will take place at UD' s Kettering 
Laboratories, at NASA-Lewis in Cleveland, and possibly on a shuttle mission after 1995. 
Hallinan and Ervin will be working with Jeffrey Allen, an engineering doctoral student and 
Ohio Aerospace Institute fellow working at NASA-Lewis. 
In Dayton, the team of researchers will develop optical diagnostic equipment to 
measure fluid velocities in the zero-gravity environment. The team will examine how fluid 
evaporates and what happens at the "contact line" where liquid and vapor meet the solid 
container. At NASA, "drop towers" that produce conditions near zero-gravity will provide 
more information to fine tune the flight experiments, Hallinan said. 
The project will be funded at nearly $100,000 each year for the next three years, and 
at possibly a greater level beyond 1995 if the project goes on the space shuttle. 
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For more information on vibrations damping, contact Michael Drake at (513) 229-2644; to 
talk with Kevin Hallinan about the fluids research, call (513) 229-2875. 
